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(54) Perforated plastically deformable sheet and method for making the same 



(57) A perforated plastically deformable sheet (3) in- 
cludes a plastically deformable sheet (4) with top and 
bottom surfaces (41, 42). The plastically deformable 
sheet (4) is formed with a plurality of recesses (44) and 



a plurality of capillaries (40), each of which extends from 
a respective one of the recesses (44). Each of the re- 
cesses (44) has a cross-section greater than that of the 
respective one of the capillaries (40). 
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Description 

[0001] This invention relates to a perforated plastical- 
ly deformable sheet and a method tor making the same, 
more particularly to a perforated plastically deformable 5 
sheet with a plurality of recesses and a plurality of cap- 
illary units and to a method for forming the recesses and 
the capillary units in the perforated plastically deforma- 
ble sheet. 

[0002] Figs. 1 and 2 illustrate a conventional perforat- 10 
ed plastically deformable sheet 2 that can be used as a 
top sheet of an absorptive device, such as diapers, 
bandages, water-retaining agent for agriculture use, 
and sanitary napkins or can be used as packaging and 
decorating material. The perforated plastically deform- is 
able sheet 2 has opposite top and bottom surfaces 21 , 
22, and is perforated to form a plurality of tapered cap- 
illaries 23. Each of the capillaries 23 has a bottom open- 
ing 231 spaced apart from the bottom surface 22 in a 
direction away from the top surface 21 and adapted to 20 
be in intimate contact with an absorbent batt (not shown) 
so that liquid accumulated on the top surface 21 of the 
plastically deformable sheet 2 can be absorbed by the 
absorbent batt through the capillaries 23 (a wicking ac- 
tion). Formation of the capillaries 23 is performed by ad- 
vancing a softened plastically deformable sheet through 
a vacuum screen drum, which causes the softened plas- 
tically deformable sheet to rupture at screen holes in the 
vacuum screen drum. 

[0003] The conventional perforated plastically de- 
formable sheet 2 is disadvantageous in that the height 
of each of the thus formed capillaries 23 is relatively 
small and a sufficient distance between the absorbent 
batt and the top surface 21 cannot be provided to pre- 
vent liquid from wetbacking from the absorbent batt to 
the top surface 21 (which is in contact with the user's 
skin). Moreover, since prolonged contact with the per- 
forated plastically deformable sheet 2 can irritate the us- 
er' s skin, there is a need to minimize the contact area 
of the perforated plastically deformable sheet 2 with the 
user's skin. 

[0004] Therefore, the object of the present invention 
is to provide a perforated plastically deformable sheet 
that is capable of overcoming the aforesaid drawbacks 
of the prior art. 

[0005] Another object of the present invention is to 
provide a method for making the perforated plastically 
deformable sheet. 

[0006] According to one aspect of the present inven- 
tion, a perforated plastically deformable sheet compris- 
es: a plastically deformable sheet having opposite top 
and bottom surfaces and formed with a plurality of 
spaced apart recesses and a plurality of spaced apart 
capillary units that are vertically and respectively aligned 
with the recesses. Each of the capillary units includes 
at least one capillary that has a cross-section less than 
that of the respective one of the recesses. Each of the 
recesses is indented from the top surface toward the 



bottom surface and is confined by a recess-confining 
wall that has a peripheral surface extending downwardly 
from the top surface toward the bottom surface, and a 
bight surface that extends laterally from the peripheral 
surface. The capillary of each of the capillary units ex- 
tends downwardly from the bight surface of the recess- 
confining wall of the respective one of the recesses in a 
transverse direction relative to the bight surface, and 
has a top opening adjoining the respective one of the 
recesses and a bottom opening opposite to the top 
opening and spaced apart from the bottom surface in a 
direction away from the top surface. 
[0007] According to another aspect of the present in- 
vention, a method for making the perforated plastically 
deformable sheet comprises the steps of: (a) preparing 
a plastically deformable sheet; (b) preparing a screen 
mold including a first screen element and a second 
screen element connected to and disposed above the 
first screen element, the first and second screen ele- 
ments being respectively formed with a plurality of first 
and second screen holes, each of the second screen 
holes having a cross-section greater than those of the 
first screen holes, each of the second screen holes 
spanning at least one of the first screen holes; (c) heat- 
ing and softening the plastically deformable sheet and 
laying the plastically deformable sheet on the second 
screen element; and (d) applying a negative pressure 
at one side of the first screen element opposite to the 
softened plastically deformable sheet in such a manner 
that the softened plastically deformable sheet is pulled 
and ruptured at the first screen holes. 
[0008] In drawings which illustrate embodiments of 
the invention, 

Fig. 1 is a fragmentary perspective view of a con- 
ventional perforated plastically deformable sheet 
for an absorptive device; 

Fig. 2 is a fragmentary sectional view of the perfo- 
rated plastically deformable sheet of Fig. 1 ; 
Fig. 3 is a fragmentary top view of a preferred em- 
bodiment of a perforated plastically deformable 
sheet according to this invention; 
Fig. 4 is a sectional view taken along line IV -IV in 
Fig. 3; 

Fig. 5 is a schematic side view illustrating how the 
perforated plastically deformable sheet of Fig. 3 is 
made using a vacuum screen drum of an apparatus 
according to a method of this invention; 
Fig. 6 is a fragmentary perspective view of a screen 
mold of the vacuum screen drum shown in Fig. 5; 
Fig. 7 is a schematic side view of another apparatus 
for making the perforated plastically deformable 
sheet according to this invention; and 

[0009] Fig. 8 is a fragmentary sectional view of a sec- 
ond preferred embodiment of the perforated plastically 
deformable sheet according to this invention. 
[0010] For the sake of brevity, like elements are de- 
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noted by the same reference numerals throughout the 
disclosure. 

[001 1 ] Figs. 3 and 4 Illustrate a first preferred embod- 
iment of a perforated plastically deformable sheet 3 of 
this invention that can be used as a top sheet of an ab- 5 
sorptive device, such as diapers, bandages, water-re- 
taining agent for agriculture use, and sanitary napkins 
or can be used as packaging and decorating material. 
[0012] The perforated plastically deformable sheet 3 
includes: a plastically deformable sheet 4 having oppo- w 
site top and bottom surfaces 41 , 42 and formed with a 
plurality of spaced apart recesses 44 and a plurality of 
spaced apart capillary units that are vertically and re- 
spectively aligned with the recesses 44. Each of the cap- 
illary units includes at least one capillary 40 that has a is 
cross-section less than that of the respective one of the 
recesses 44. Each of the recesses 44 is indented from 
the top surface 41 toward the 'bottom surface 42, and 
is confined by a recess-confining wall 43 that has a pe- 
ripheral surface 431 extending downwardly from the top 
surface 41 toward the bottom surface 42, and a bight 
surface 432 that extends laterally from the peripheral 
surface 431 . The capillary 40 of each of the capillary 
units extends downwardly from the bight surface 432 of 
the recess-confining wall 43 of the respective one of the 
recesses 44 in a transverse direction relative to the bight 
surface 432, and has a top opening 401 adjoining the 
respective one of the recesses 44 and a bottom opening 
402 opposite to the top opening 401 and spaced apart 
from the bottom surface 42 in a direction away from the 
top surface 41 . 

[001 3] In this preferred embodiment, the recesses 44 
are hexagonal in shape, are classified into two different 
sizes, and have a pattern such that each of the larger 
ones (indicated as reference numeral 100 in Fig. 3) of 
the recesses 44 is surrounded by a plurality of the small- 
er ones (indicated as reference numeral 200 in Fig. 3) 
of the recesses 44. Each of the larger ones 100 of the 
recesses 44 spans seven capillaries 40 of a respective 
one of the capillary units. Each of the smaller ones of 
the recesses 44 spans three capillaries 40 of a respec- 
tive one of the capillary units. 
[0014] The perforated plastically deformable sheet 3 
is preferably made from a hydrophobic and non-woven 
fabric. The non-woven fabric is preferably a fibrous 
based material which can contain solely a fiber material 
or a mixture of different fiber materials. Each of the cap- 
illaries 40 of the capillary units is tapered from the top 
opening 401 toward the bottom opening 402. 
[0015] Fig. 8 illustrates a second preferred embodi- 
ment of the perforated plastically deformable sheet of 
this invention that has a structure similar to the previous 
embodiment shown in Fig. 4, except that the perforated 
plastically deformable sheet 3 of this embodiment in- 
cludes a top layer 51 of a hydrophilic material and a bot- 
tom layer 52 of a hydrophobic material that is adhered 
to a bottom side of the top layer 51 . 
[0016] Figs. 5 and 6 illustrate an apparatus 300 for 



making the perforated plastically deformable sheet 3 ac- 
cording to a method of this invention. The method in- 
cludes the steps of: (a) preparing a plastically deforma- 
ble sheet 4; (b) preparing a drum-type screen mold 7 
including a first screen element 71 and a second screen 
element 72 connected to and disposed above the first 
screen element 71, the first and second screen ele- 
ments 71 , 72 being respectively formed with a plurality 
of first and second screen holes 71 0, 720, each of the 
second screen holes 720 having a cross-section greater 
than those of the first screen holes 71 0, each of the sec- 
ond screen holes 720 spanning at least one of the first 
screen holes 710; (c) heating and softening the plasti- 
cally deformable sheet 4 using a heater 8, laying the 
plastically deformable sheet 4 on the second screen el- 
ement 72, and passing the plastically deformable sheet 
4 over the screen mold 7 using a set of rollers 6; and (d) 
applying a negative pressure at one side of the first 
screen element 71 opposite to the softened plastically 
deformable sheet 4 using a vacuum device 9 in such a 
manner that the softened plastically deformable sheet 
4 is pulled and ruptured at the first screen holes 710 so 
as to form the recesses 44 that respectively correspond 
to the second screen holes 720 and so as to form the 
capillaries 40 that respectively correspond to the first 
screen holes 710. 

[0017] Fig. 7 illustrates another apparatus 300 that is 
similar to the apparatus 300 shown in Fig. 5, except that 
the screen mold 7 is elliptical in shape. 
[001 8] With the inclusion of the recesses 44 in the per- 
forated plastically deformable sheet 3, the drawbacks 
as encountered in the prior art can be eliminated. More- 
over, the recesses 44 permit the liquid that accumulated 
on the top surface 41 of the perforated plastically de- 
formable sheet 3 to be quickly drained thereinto, thereby 
allowing a greater degree of dryness on the top surface 
41 of the perforated plastically deformable sheet 3. 
[0019] Each feature disclosed in this specification 
(which term includes the claims) and/or shown in the 
drawings may be incorporated in the invention inde- 
pendently of other disclosed and/or illustrated features. 
[0020] Statements in this specification of the "objects 
of the invention" relate to preferred embodiments of the 
invention, but not necessarily to all embodiments of the 
invention falling within the claims. 
[0021 ] The description of the invention with reference 
to the drawings is by way of example only. 
[0022] The text of the abstract filed herewith is repeat- 
ed here as part of the specification. 
[0023] A perforated plastically deformable sheet (3) 
includes a plastically deformable sheet (4) with top and 
bottom surfaces (41, 42). The plastically deformable 
sheet (4) is formed with a plurality of recesses (44) and 
a plurality of capillaries (40), each of which extends from 
a respective one of the recesses (44). Each of the re- 
cesses (44) has a cross-section greater than that of the 
respective one of the capillaries (40). 
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Claims 

1 . A perforated plastically deformable sheet (3) char- 
acterized by: 

a plastically deformable sheet (4) having oppo- 
site top and bottom surfaces (41, 42) and 
formed with a plurality of spaced apart recesses 
(44) and a plurality of spaced apart capillary 
units that are vertically and respectively aligned 
with said recesses (44), each of said capillary 
units including at least one capillary (40) that 
has a cross-section less than that of the respec- 
tive one of said recesses (44), each of said re- 
cesses (44) being indented from said top sur- 
face (41) toward said bottom surface (42) and 
being confined by a recess-confining wall (43) 
that has a peripheral surface (431) extending 
downwardly from said top surface (41) toward 
said bottom surface (42), and a bight surface 
(432) that extends laterally from said peripheral 
surface (431) , said capillary (40) of each of 
said capillary units extending downwardly from 
said bight surface (432) of said recess-confin- 
ing wall (43) of the respective one of said re- 
cesses (40) in a transverse direction relative to 
said bight surface (432) and having a top open- 
ing (401) adjoining the respective one of said 
recesses (44) and a bottom opening (402) op- 
posite to said top opening (401 ) and spaced 
apart from said bottom surface (42) in a direc- 
tion away from said top surface (41). 

2. The perforated plastically deformable sheet (3) of 
Claim 1 , characterized in that said capillary (40) 
of each of said capillary units is tapered from said 
top opening (401) toward said bottom opening 
(402). 

3. The perforated plastically deformable sheet (3) of 
Claim 1, characterized in that said plastically de- 
formable sheet (4) is made from a plastic material 
that is hydrophobic. 

4. The perforated plastically deformable sheet (3) of 
Claim 1 , characterized in that said plastically de- 
formable sheet (4) includes a top layer (51) of a hy- 
drophilic material and a bottom layer (52) of a hy- 
drophobic material. 

5. The perforated plastically deformable sheet (3) of 
Claim 1 , characterized in that said plastically de- 
formable sheet (4) is made from a non-woven fab- 
ric. 

6. A method for making a perforated plastically de- 
formable sheet (3) , said method being character- 
ized by the steps of: 



(a) preparing a plastically deformable sheet (4); 

(b) preparing a screen mold (7) including a first 
screen element (71) and a second screen ele- 
ment (72) connected to and disposed above 

5 said first screen element (71), said first and 

second screen elements (71 , 72) being respec- 
tively formed with a plurality of first and second 
screen holes (710, 720), each of said second 
screen holes (720) having a cross-section 

10 greater than those of said first screen holes 

(71 0) , each of said second screen holes (720) 
spanning at least one of said first screen holes 
(710); 

(c) heating and softening said plastically de- 
15 formable sheet (4) and laying said plastically 

deformable sheet (4) on said second screen el- 
ement (72); and 

(d) applying a negative pressure at one side of 
said first screen element (71 ) opposite to said 

20 softened plastically deformable sheet (4) in 

such a manner that said softened plastically de- 
formable sheet (4) is pulled and ruptured at said 
first screen holes (710). 

25 7. The method of Claim 6, characterized in that said 
screen mold (7) is formed by stacking said second 
screen element (72) over said first screen element 
(71). 
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